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mm 

XI 2 i^=<3} *l-8-sH ^A^iui, ^-71 ^ #<3-§- *q 3 

Ajif 71^ ( ^oj- 7V£^-ir ^"71 XI 3 ^£L°] ^71 X] 1 ii^-^ 4! 

JL» °l-8-*M ^ 7}Xb XI 4 2^J=^ ^Al7J4. #7) 

#Q #<3"M ^ A oM &<&o) &<&s\E.S., l-e^H ^ 3^ 2V ol^>2l ^ ^oj- 

£ 1 

tolerant, sfli B^*!^, ^3] 
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#si 5 dH 5] 5. {TOLERANT INPUT CIRCUIT} 

£ 3£: €■ W}^tb ^X\6\}6\] ^ #Q 7}^9] ^-g- £A] ^ 

£ 6a^ -& h>^^ ^ ^Al^cfl -g.e^ B <g ^ ^o] 3 

£ 6c£r y>#^*t «S ^HHl 4^ *ll 3 5LA)*> A]^£olcf. 
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£ 8^ a>^tl 4€- ^*HH <4€- 1-alfiH S3 3 3^ # 

£ 9^ ^r^sl ti>^-3ltV H ^aHH tcj-^. l-e^s oj^ sj^oi ^^-o. ^s.^1 
£ 10£- 3\sL2) ^-fr £AltV 1-^-Holcf. 

[«V^Ol JZ.^] 

<is> H:^^ sis £ ^ ?A°-3-, ^ #Q ^ 

<14> s|e2l UVE31 ^^51-7} ^o>^ji A>-§-*>^ ^ol ^-o>^j7 olrf. o]6|] n}-^, 

7llolE_^.A>olc(g ate _ oxide )o 1 3=^5= 33 ^=o>^lJl 2eiE£, aV£*fl i*}^ Cl o]^- 

5V ^.g. ^ $7fl 51 ^cf. zieiM-, ^ tfVE^l i* r 7 r 5V A>-g-^>ji 

$at}. zle^s, 5V a>-§-^ Al^Efljzj. o] E ^iol^( i nt er face)# 7)^9] 5V efl 

t-S: 7H^ ^71 <im -g-*m ^ Ai^EAoi ^sul 

<15> 51 10 o_ 3)5.3} ^^t£X|*}- SIS-Hol^. 

<ie> £. 10^- % v 2^r^, ^ ^1 1 <a-2-^ BSfl^l^B^ (N-MOS TRANSISTOR, 

°)*}, NM1 S-^ B^l^Eis}- ^-), 2 <?fl-51^ B^l^Bl (N-MOS TRANSISTOR, °1^}, NM2 3. 
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i H^^liBi^ f-), *f) l m^^l^Ei(P-M0S TRANSISTOR, °1^>, PI £i H^l^E) 

s}- ^-), 2 2}-S.i H^*1^(P-M0S TRANSISTOR, , P2 S.^ H^^]i^|Hf ^ 

<i?> £ 10 ofl j£ Al 5l y}<2}. ^-ol > ^«a-^r 1.3V -1.SVo]jl, <>m *i<y--°r 4.5V ~ 5.5V^14. 3V 

3.6Volcf. HfilM-, #7] £<#°] 1.6V<>1j1, ^"71 ^«a-ol 5.5V 91 ^-f , #7] NM1 S. 

o]5] ^<a-^l-7> 3.6ViLt} 3.B.S., ^7} PI £i B 31*1 ^3*4 ^Vy] NM1 £i B^liE^ 

°1 *<H, ^71 ^ ^^-( V ™ )o\ 0.7V°1^, <#7] x\) 2 ^ELS] 0.9V7> 

^tf. Dl^-ol , ^-71 NM1 £i B^|iEi2l «>c1 jL^Cbody effect)* JSe)*}^, #7l *fl 2 it 
S3] 0.9V °1*>S. V^V^ ^ojcf. o] 3°. f ^71 NM2 B 31*1 ^7}- ^ ^ 

d >^^ ^-7] P2 £i B^l^?} ^ ^cf. ^, o] 3°., l-a^B <^ S]S7> i 

3^3*1 ^ 5^. H^SS, #2fl^ <^ 2]S.^r 2V ^oj-g. oj-g- 

«H 4.5V *m ^oj-^. -g-oj^)o> ^ tiV2E*fl ^ 2|S.<H1^ 

<19> ^efl 7 l^o^ £-7)1^ fl^ %SL3.*\ , tfl^- 5)5.^ 

*fl I7fl^ *V£*11 3333.3.>*1 ^3^31 ^ *M 7i°*HH 9_>^*>7fl <^ 
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<2o> a. «v^^ s.^ 6. f ^<y-^cf €- ^-g- <y ^ #<gv§- -g-°i*Hr i-e^s <a 

<2i> a. ^3 5E ^ ^ ^ ^ 3<?HH ^« ^ 5^ l-e^B 

^ 2 ^-^Aj^ji, ^-71 i Aj5 t ^s}-^ ^ #<y--^; <a^ ^IJl^ 

^1 3 2r.^(o^> N35} t)^ 7l^r M.3L ^ #7l 3 ^\S.9\- ^7} 

^ 1 ^IJlI- <>l-g-*H ^-71 <$n #*M- 7^^ *)1 4 ^(o^V N4ej- 

)^ ^^l^r <^ 7>*|^-I- ^ ^Cf. ^71 ^"71 *fl 1 

^llt ^1^>^ ; ^ ^"71 1 i^=£| ol^H A o V 7l *fl 2 

i^LS] ^Jl* ^A]7l^ ^ 7}^^r S.^ ^ olcf. A>7l ^ 7}^^, # 

7i *n i ai^ou 4^ # 7 i ^°o-^7i^ *i<3- ^-y-^-; ^ ^-71 ^ i ^ 

« ^ 7}>£-^, ^ = <aj ^ 5W. #71 ^«]- 7>^Y^, A oM Tfl l aij:^ 

^-71 ^1 3 ol^-gr].^ AV 7 ) ^| 3 i-co^ A]^^ til-cflo] ^^1^ 7f7]^ ^] 

5 ^(ol§> N55> ^t)^ ^^171^ ^ 1 ^^^]-¥-; ^ ^71 ^1 1 #71 

5 ^=21 ol-g-^c*) ^ 5 i-co^ Xlj-o) ^.^1^ tiVcflo] 7>^H , ^7] ^ 

^ ^1^4 ^ ^oj-^. 4 > 7 l ^ 4 ^co} A]^^ t^A] ^] 2 i^R lJ fl- Sf-^" 
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«r #7l A 1 ^^tt #7l A 3 inI=S] x^e} A~<ft%^ ^ 1 i^l; 

#7l 3 AlJiofl rcj-ej- ^^l^ ^1 2 i^^ll- S.^"^- ^ 5M. #7l A 2 i^Rl^- 

xr, #7l A 5 i^E.Sl ^lS<^] i^^l*>^ *fl 3 ifl^l; ?! #7l *H 5 AlJL^l 4^ 

i^*Rr *fl 4 i^^lS S.^ 9X^. ^7) *fl 3 ^fl^lfe, #7l A] 5 ^EL°\) 
91t: I7fl^ H^l^Bl(P-MOS TRANSISTOR)* JE.^ *r 9X^. #7l 4 i^*l^, # 

71 3 9X^r I7fl^ H^^l^EKN-MOS TRANSISTOR)!- 2.^ 

§ SU^K ^7l ^ 1 #71 A 3 ^-ELofl 91^ I7fl^l ^-JSLi H^^l^Ei 

(P-MOS TRANSISTOR)!- ^ #7l *fl 2 ^^l^, #7l >fl 1 

£M Slxt I7fl^ <^1-5L^ H^l^CN-MOS TRANSISTOR)* 3.^ &i=h #7l 7\ 
^ ^r, #71 2 i^ELofl oi^ ^ i 21-s.i H^i^l^EKP-MOS TRANSISTOR); #7j . 



45-7 



1020030032387 <£t.\: 2003/11/27 

*fl 1 3)-3-^ B^^liBl(P-MOS TRANSISTOR) ^ #7l af| 1 i^ofl ^th^M oi^ i 
H^^1^^(N-M0S TRANSISTOR); #7] 1 h^E.^} ^th^M ^7} A] 1 <&-3-^ H3!*l 

^Ei(N-M0S TRANSISTOR)^ *%%.S. 3l^= A] 2 3^]^B\ (N-M0S TRANSISTOR); 

#71 A] 2 *3-£i H^liEi(N-MOS TRANSISTOR)^ *fl 2 ^-s.^ B^l^ 

(P-M0S TRANSISTOR); #7l 1 5£j-S.^ B^l^E} (N-M0S TRANSISTOR)^ #7] A] 2 
H^^l^EKP-MOS TRANSISTOR)^ 9Xt± A] 1 ^4^; 4V7) *q 1 ofl-S.^ 

(N-M0S TRANSISTOR)^ ±.^3)- #7] A) 2 <$\-3.^i B^l^ (N-M0S TRANSISTOR)^] 7flo]M^: 
^th^M $1^ 2 7fls)|AlEi; ^-71 *)1 2 <S-S^ B^^1^E](N-M0S TRANSISTOR)^ ii^ 
^7l A] 1 <a-2.i H^fi^]^iEKN-MOS TRANSISTOR)^ 7lMB<=Hl ^^-s)^ 01 i=- ^ 3 
E^; ^ ^1 1 x\-3-^ B^^l^iEKP-MOS TRANSISTOR) 4 -#7] *f| 2 B^l^ 

(P-MOS TRANSISTOR)^ ^^.S, ^$\°] $X$r ^ 4 7fl3)]A]Eil- ^ oinf. #7] 

3fl^ H^l^Ei^ ^ ol Cf. ^1-71 J±3l ^S^TT, ^7l ^1 2 2fl 3 icJEL 

oil 7J^^ oi^ I7fls] <a-S.i H^^l^EKN-MOS TRANSISTOR)!- iff ^ $14. 
<23> .a. i^o] t^s. ^aI^chi nf^ §a]5lH ^<y-# 7}x)±r A] 1 h^E.^ aIJl-I- 

°l-§-*H ^71 2^ ^^Aj^lJl, #7] ^ #°M: 7}*]$=: *fl 2 ^1 



45-8 



1020030032387 #^ 2003/11/27 

3L<4 #71 Xl 2 >tllt °l-g-*M #7l #7l &<£3.t\- -g-^ # 

^ ^^s. ji, #7] ^sj-^ 7>^i^ xi 3 ^it 

^l7l^r 12 ^S-^-; ^ #7l Xl 1 2n.= £| Al^Sf #7l XI 3 2=.= ^ #JL» °l-g-*H #71 <3 
§1 ^1114 ^«a-Sl ^l}»£o} 7Hb XI 4 #Jl* IhM^lfe <^ 7> 

^ $14. A oM ^ ^Jf^r, *V*1 °l-g-*}<X #71 ^ £#-g. 2«B * 

^ am. #71 4.sv <x#^ ^^ui, #7i ^ 2v °i*}<a + ^ 

4. #7l ^ 7}^b, #JL 3i IS <£^& 27flSl <ytJlBl» ^ #71 XI 4 

lc=Sl ^oj-o} 2V o^>^ ^ o^rf. 
<24> ^ £ <y ^aI^hi 4^. l-e^B 35. b *>*1 |5f 0 l-§-£M ^ 

* 7}X^ XI 1 i^JELSl **U1?J #71 #<g-g- 2«fl #^l7lJL, #7l 

7}Xb XI 2 V=sl ^8*1 #71 XI 1 2n2=^ ^1Jl# Xl^*Rr 

#71 #^£ #<3H) ^isfl XHsl^ sfli H^^liEif °l-g-*M #7l ^ ^i^cf 

^•s-* 7}xi^r <im ^<a-^i «^g- #7i #^ &q ^ entsi 

^itf-OS. ^^17H, #71 #5Ha ^ 7>^m XI 3 iilLSl wv^ Al7 ]^ ^jr 

s\S.if; #71 XI 3 ii^sl AiJiofl -g-^}<X XI 5 ii^l- #-^/cf^^l^ #71 XI 3 3J=<al g. 
34 7Mb #7l XI 5 i^-E.31 Xl^l- 1^*171^ XI 1 ifl^J?-; ^ #7l XI 5 

±^o) Al^ofl -g-^H XI 4 lcH.» #-^/4^:^^ #71 XI 5 S^^l Al^o) avcflo) 
7}^H, 2V 7Mb #7l XI 4 t=5l ^Jr-g. ^A|Al7lb XI 2 ^%Uf 

<25> .g. igj-ig^ £ nfs. <y AjAjoiHl rcj-s. s.^e1 B <g ^ 2V <X*}^ 7>*lb XI 

1 iz.H.51 AlS- #^AliX Aj-7] ^og-o^ ^^o. 2wfl Aj-^Al 7lJL, a o V 7 ] Aj-^^ ^oj. 
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d\] °m XHs)ir sfl^ e^^^Eil- ol-g.^ og^ ^oj-o] e ^o. ^. 7l ^ ^oj.^^ 

^ ^°J- D J:^ ^ ^^-S. ^sM^, a o i- 71 tfisj.^ oja 7^1^ Xl 3 tJ= 

^ M^M^r *R>-^; #7] Xl 1 ±EL$] °l-g-*H a o V 7 ] X) 3 i-co^ 

Al^# tH^A^JL, #7l Al^^cf Efl^o^ 7>*H, t^ig^ Xl 4 i^ELS} 

^1JL» t^H?l^r *H3|» ^ &4. #7l 4.5V ol^lJl, #7l Xl 4 ^2= 

^ ^-8- 2V ol*>°M, #7l sfl^i BS34^47> B^^l^EKN-MOS TRANSISTOR)^ ^ 

<26> ^-^^ a>eJ-3i*V <g ^Al^ofl ^ «o^^ *ll 1 ^l-g^M ^ 

€ ^^ic} ^ #°*Mr 7Hb Xl 2 i^L2] ^1^1- ^-^Al^l^ nfTll; #7l Xl 1 i,JEL°l A]Jl 
1- *fl^Rr ^4 #7l Xl 2 ^JELS} Ajit o]^>^ oj 33 ^oj-o. ^5).Al7l^ ^ 

^1; #7l <^ 7>4^r X| 3 2^E=4 #« iHM^lfe &?\}; ^ #7l Xl 3 

^-4 t^l 71^ #7)1» ^ 5U4. #7l XI 2 ^JE1<X Ajjr-i. ^Al7l^ #X1tt 

44 ^4?1 #71 ^ ##4 3.7}% 2Wfl <fc#AHfe #3l» &4. #?1 XI 4 ir: 

^4 M^lxr ^Xl^, #71 XI 1 ic^Sl A] ^2]- a o V 7 | XI 3 }n2=4 A] Jr £ ol -g-^H 

#71 XI 3 Aljro] j^^g. ^ 5 ^co) ^Al 71^ ^Xl; 

^ #7l XI 1 tE^l AlJ^ Aj-7] XI 5 4]JL# <>l-g-4<*l #7l XI 5 IcS.^ ^Jl4 ^4 

^ y}cfl^ 7>xliX, #71 ^i^-BCf ^ 7Hb #7l XI 4 id^^l ^IJl-I- 

^A]7l^ cfXll- B^ ^ 91^. Aj-71 XI 5 ii=5l Ajjr^- ^ A( g A | 7l - cJ-Xl^, #71 Xl 3 
^51 Al^Xl 44 i^^Rr ^7^m ^ Si4. #71 XI 4 ^JJll- ^^^l7l^ 

'S:^^, #71 xl 5 ±^2) #J:X1 44 ^^%i*>^ ^Xll- B^l> ^ XI4. 
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<27> £ ^ o| ^Al^ofl 4^- ^ «o V ^^r ^^"i- 7Hb *fl 1 ^H.^ A]i| 

ol-8-*H -*7l 2«fl 7^ #7fl; ^"71 <^<3-^ *i<?M; 2 ^JEL 

04 a]s« ^S^l^r #741; #7] *fl l iiS.^ Aiif *fl^*Rr #741; ^-71 *i<£sm- ji 
^ti *fl#*Hr ^3 7>^1^ Ajisq. Aj- 7 j ^1 2 iiJELSl Aiif °l-g-*}<*4 # 7 | og 

^ ^-71 ^<#€ ^ ^ &<&<L3. #sM?l^r #741; ^-71 # 

2He1 S3 3 #<£Sr 7>^1^ 3 Aji| ^^Al^lfe #741 ; ^ ^7) *J| 1 ±^.2) ^SL^ 

4 Aj2 t it^Ai^i^ #7411- s.^ ^ sx*\. A oM *i<?m- ^<y-Ai7i^ #741^, 

o}s£o\ ^<&o)ji t AV 7 ] Qcg-o] 2V ol^H ^ olcf. ^ 4 i^E.°4 Al^l IHW^ #741 

^, ^ 1 A]iSf Aj-7] ^1 3 ^no] A]i| ol .g-gj-cx) Aj- 7 ] 3 o| /J S | o] 

»1 ^ A l 7) ^ #741; ^ Aj-7] oiai^^ 3 0} Ali-. ^-y^^^7l^ #7411- ^ & 

4. %7] A] 4 t^Sl Ali| iHM^ #741^, Aj- 7l ^ 4 t no] ^<£ol 2 V o^}^ ^ 

<28> M- 31 cf^ aJaHHI nfs. f ^eiE oj^ yj-^o. ^ 7> ^- ^ x ^.c 0} a] 

5t aM ^^gAlTl Aj-71 ^oj-^ 2«fl 4^1 ?l^r #741; A oM ^oj-^ 7 |.^- 

*4l 2 ^=^1 ^IJL-I- ^-^Al7l^ #741; ^71 ^1 l Aii| ^11^1-^ #741; #7l a 0 >^ 

°)-%r*}°\ ^7} £Q A4<y-^c4- Jl^o. 7 }x]^ 0^ ^o]-o] eflf^; 

A oM a o v^51 Aioj-^ ^ *i<y-#^- ^ efl^54 ^l<a-^ ^^a]71^ #741; A <M ^s}- 

€ ^i 0 ^ 7>^1^ ^1 3 ii=24 A]i| w s V^Al7)^ #741; ^71 ^1 3 ^24 A]iol] o.#^ 

04 ^1 5 ^-^/cl-^-Al^ ^1.7! 3 5. co) ^^1^ av^o) ^^i^. 7 M - ^. 7] ^ 5 ^ 
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7)^r ^1; ^ 5 i^ELS] 4!J>ofi -g-#<&H 4 t£f #-^/^ 

A o V 7l 5 X)Jro} tiVcfloj ^ -g- 7^0], 2V ^1^}^ 7>*1 ^ >#7l 

<29> -S- rr ^Al^ofl n)-^ l-fi^H <9 ^ y o V ^^r 2V °1 #<£* 1 

^lfe #7fl; ^ ^7l ^1 1 i^=£] Al^-g- ol-g-^o^ a o V 7 ] 3 i-co^ tH^jyAl 
^-71 °m ^J^tf ^ 7>*H, ^1 4 ir.iE.Sl Aj-g^ 7)^ 

7jl# Z.qt*k *r #7] 4.5V ol^Voji, #7) 4 i=.^^l 2V 

T 5^. A oM 4 ic.— S] ^1^1- !HW?l^r ^7)1^, >S-7l 2fl 3 i^E.^ Al^l- ^l^^lxr 
^7^1; ^ 4>7l ^^5} *]) 3 7flO]tH^Al7l^ c^l* iff *r SU^. 

<30> ol^j-ollA^ ^JjL^ ;|}.^H JS. i^ofl oj-^ Hj-BJ-^^ ^Hl-fr 

<3i> 5L 1^ -^ y>^*V ^AHjofl af^ 01 5j 3^0] ^ c A ] ^ ^.s. 

<32> ;£ 1* %V^^ > .g. wvt^o^ ^}a\}d\] rt)-s. °J ^ ^^(10), iLX 

S]S.^-(30) ^ 7>^^-(50)l- ^ ^cf. 

<33> #^(10)^ 7)1 1 o]-g-^>c^ ^ ^oj-o. ^oJ-a]^ ^ 2 ±.BB\ 
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<34> ^igs] <g ^^oflofl rt)-= #Q #^(10)^ 2V 7}7]fe #7] ^1 ! v^eo) 

*JJL«- -*7l 2«fl ^Al^ltJ-. ofl# #CH, ^-7] ^ ^oj-ol 1.5Vol^, 

^^(10)^ 3V# ^"71 2 2rJ=^ ^-^Aj^cf. 

<35> ^.Jl 5) S «.(30)^ ol^ A]Jr<4 *fl 2 A] 511- ol^-srj-c^ <y ^ ^ojvg- 

^, iiS s] 5.^(30)^ ^-71 7}^ *)1 3 t^M^m. ^7} 

3 ^= <>] ^Jl^t IS ^IJl^i 2]^ ^.Stb^-. A oMl^Ml^, #7] 3 h^!E.2] *)3L 

^ 71-^(50)^ 5lS ix}f Ji^cf. o)ofl cflf)- ^ o}£> SL^ofl^ 

<36> olaJ ^og- 7 |-^Jf(50)^ ^-71 4 3 icJELS} Als^- #7l *\) 1 ^Jre ol-§-^c^ ^y] oj 

<37> t^o] ^Aj^ofl rrf^ ^-7] ^-g- 4.5V ^cM afl 4 ^J=i£| 2V 

<38> ^2] ^Aj^oi] rcHg. l-e^H <^ #7] ^ 2«fl ^^1^ 3}S. 

^(30), 7>^(50)S1 5]S ^7># iLJL^tf. 

<39> ;£ iofl i=A]£] w>^ ^-ol , ^ ^<y-jf( 10 )^ ^ ^o}- ^-^^-(100) ^ 7>^^- 

(120)1- 3.^ ^ 

<40> ^-^(100)^ a o V 7 1 ^ ! ^co} ^1^^ ^ 7^^(120) ^ ^ 7>^ 

^-(50)^1 
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<4l> 7}^(120)±r ^^-a00)S.^-B\ ^-7) 4 1 ^llf o]-g- 

<5j ^Aloflofl ^oj- 7> ^« (120 )^ ^- 7 ] ^o^j. ^A]^ ^£ fljn. <5}#X|2] ^ 

£ $14. £ t\S. ^X\6\)6\] nj-g. ^ 7 >^-f (120)^ #7] 2«fl ^ 

-S^l^lfe- ^i^(io)» ^ $XA. 

<43> £ 2^ ^^S] 4#^tl: °A ^*HH ^ 7>^(50)£) nMg-fr -i-^-S. 

< 44 > £ 2 « ^-S*>^ , ^ 7>^^-(50)^ *fl 1 ^^-^-(200) ^ 2 ^?RlJf(220)» 

<45> 1 ^^(200)^ A o V 7l ^1 1 ^.EL^ ^JL^J- ^-71 *U 3 <0 Jr-g- °l-§-*H ^ 5 t £L 

2) ^lif t^Al^lcf. ^-71 5 A]^^ ^71 *)1 3 -tlJl^l S^lizf tiVcflS] 

-I: ^Jro]^. ofl-i- S-O^ AT- 7 ] ^ 3 i-co^ Al-^o] .-^ol-.o] A o V 7 j ^ 5 

ic£L<>] 41 3^ S^-lf "S-f-olJl, Aj-7] 3 i-CO) A]-^ s ^ 0 ] »S.-f»ol ^ o. > Aj-7] ^1 5 

i^<2] >03:^ "^>oi»o]c|-. 

<46> S£A]a\}6\] Of^ 1 ^0^1^(200)^ I7fl^) oltHEil- £^ ^ ojcf. 

<47> ^1 2 ^^(220)^7 #7l 1 A]Jr<4 ^-71 *)) 5 tHS] ^1^1- ol-g-*}cr| tf 7 ) 4 

^IJl-I- ^^Aj^lcf. ^7) 4 ^]Jl^ ^7] 5 ic^£) A]JrC.] ^31 ti>cfl^ 

S^l^- 7}x)±r ^1J1^4. 1-^, ^-71 a|) 5 ^JE.£] ^l^^l S^o] »s>ol»o] ^- 7 | ^] 
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4 4\2LS!\ "S-f #7l Xl 5 -^3.2] g.*\o} »S -$-"<?! ^-f , #7l Xl 

4 ii-E.^} ^151^1 "sr>o]»olc}-. 

<48> £ ^Al^ofl tr^ Xl 2 ^3)^(220)^ l7fl£| <ytHEil- ^ &t)-. 

<49> ^-^^ <^ ^Al^ofl n^-a xl i >^% 1J f (200)S>}- XI 2 ^43-^(220)7} Tg^-, # 

7} Xl 4 -i]jL^ #7l Xl 3 h=.EL$) ^\S.9\- ^JL t ^<#2] Cf^- A]Jl7> ^ 

4. 

<50> s. 3 £ t^o^ uf^^ ^ ^*HH ^ ^ ^oj- 7>^^-(120)^ ^-## 51^*1 -g-S-JE 
°11. 

<5i> £ 3-8- , 7V^(120)fe ^^-¥-(300)2} ^ <5>7 o Uf(320) 

<52> ^^(300)^ #71 XI 1 ItS.^ ^ ^«g-Al?ltf. 

<53> ^ov *>7j-«-(320)^ #7l XI 1 #71 £Q §>^m^. 

<54> -M. i^o] ^aHHI 14a. £Q 7 >^^(120)fe ^^(300)^ S.^ 

4 s Sit)-. ZLei^s, 01 t j# 7 ) xl 2 ^ojvg. *j-# #71 ^ ^«a-iL^ 3i=l- . 

<55> i£ 4^r ^ H>^^ ^ ^A] oflofl ^ Xl 1 ^^(200)3 5^1*1 M-.£°l 

<56> £ 43. t ^ 1 ^^^-^-(200)^ XI 1 ^^^1(400)21- XI 2 i^^l(420)« 2.^t*t *r 

<5?> XI 1 ^*1(400)^ #71 XI 3 Ai^ofl rcfe)- Q-^/SLZ. 

<58> xl 2 ^*](420)fe #71 XI 3 #5L«H| nfe} ^-£7.2.= ^cf. 
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<59> i£t$<h -£A]d\]6\} tc)- = *fl i ^^1h.(200)^ XI 1 ^^1(400)7> €- XI 
2 ifl *l(420)^r m-SL*£\JL, Xl 1 ^^^(400)7> ^-.2. = £)^. Xl 2 ^^1(420)^ 

^€4. «r, Xl 1 ^^^o lJ f (200)^ 

<60> a. i£igo] «a ^Al^ofl rc|-s Xl i i<fl ^1(400)^ ^"71 Xl 3 ^JEL<5] Ajj;S) s^ol »s.^--oi 

^-f , S)^L, A 0 V 7l 3 lcJ=S| AlS^ »*>Ol»Ol ^ O. Tg_£_S ^H^. ^r, 

Xl 1 4^*1 (400)^ Xl 3 Al^^ S.3]o] »S.-f"<y ^-f , "-5}o}» 7>^1^ # 

^ ^MM^jL, ^>7l Xl 3 S.3jo] »§>o]»o] ^ o_ ( ^ ^HW^l 

*1 nelJl, Xl 2 *l(420)^r #7] X] 3 2=.= ^ a]Jt^ o] »§>ol"o] ^jj^ 

-f» S-^-i- 7>x|^ ^ 41-71 Xl 3 ^.EL^l aIJl^ S2]ol "3.+"°] ^-f , 

<6i> £ 5^7 ■& w>^-^tb °i ^HH 4^- Xl 2 ^^(220)31 ^^-i- S.X\^ ^5.0] 

4. 

<62> £ 51- ^2:^, Xl 2 ^^-¥-(220)fe XI 3 ^1(500)4 XI 4 ^*1(520)« i^t 

<63> Xl 3 4^*1 (500)^- 4>7l XI 5 ^ofl ttf-ef- €4. 

<64> xl 4 *1(520)^ #7] XI 5 ln=£| 4l3l<Hl 4^ ^cf. 

<65> oj ^Aleflofl rcj-^. XI 2 ^^(220)^ X) 3 ^^1(500)7} H- ^5]^ ^-f , Xl 

4 4^*1(520)^ JL, XI 3 4^*1(500)7]- ^-^.H^ X] 4 ^31*1(520)^ 

^€4. ^, XI 2 i3Rl-^(220)^r 4ifl4l ^7>o]4. 
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<66> i£^o] <y ^A]ofl6fl rrf-E- *j] 3 ^^(500)^ <#7] *\] 5 ±.1=2) 

$\JL, ^7} 5 ±B.2) ^115] 3.*M »5H»o] ^ o. ^_o_h 5]- ^>o]cf . ^, 
3 ^*1(500)^- #7l *fl 5 *\3L2] S^jo] »S.-f"0] ^-f f "^-o]» 7>*1 ^ # 

^ ^1^1- ^^Aj^lJi, ^-71 »1 5 i^E-S] "^M"^ ; ^ ^IJll- 

*1 =LZ)5L, ^1 4 ^*l(520)-b ^7} *1] 5 iiH.^ *±ZL2) 3.3] o] »§]-ol-.oi 

o... 7 }X]±± #3] ^IHH^JL, ^"71 *fl 5 ^£L^ *\3L2) S.Z]o} » S -f»ol 7j 

<67> £ 6a^r ^ ^ <H1 4€- <9 3 s\S.$) S^ltt 

tl-. 

<68> £ 6a# , l-frl^H ^ #<y- 7>^-^-(120), ^1 1 B*ffl*l^Bl 

(N-MOS TRANSISTOR, NM1 2.^ H^^e}- ^-), ^2 <ffl-S^ HqH*l^ (N-M0S 

TRANSISTOR, °1*>, NM2 3.+ H^l^e} ^-), ;*)] 3 <fl-S.^ (N-MOS TRANSISTOR, 

°l*h NM3 S^^l^Bis} fO, 1 H^^liBKP-MOS TRANSISTOR, PI 

H^l^s}- t) ^ ^ 2 3Z]-5.^ H^fl^l^E^(P-M0S TRANSISTOR, P2 £i B^l^e}- 

<69> ^ov 7^^(120)^ Sl^^r ol§> ^w-^ ^S^H ^-#*>^cf. 

<70> ^jr 3]S.^-(30)^ #7] NM1 5L^ B^M^Ei* ^ o^. -# 7 | nmi s.^ B^l^o] 

TflolH^ #7] ^1 2 ^£-H ^3., ^7} NMI S.^ H^l^ °) -j. 

e]-£.EL (groundH 
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<71> olSHMSr, A oM ^ v »»)% 1.5V, -S-71 <^ £«g-g- 5.5V, ^ (Threshold 

voltage, K ™ )■§• 0.7V ^ #7] z]-z]-^ 5.^ ^x]£.&\7} <&JL ^ ^ ^ 

tfl #<?M- 3.6VS 7>^§>^cf. 

<72> ^ ^HH -S-71 Xl 2 2^EL<a] 3V(2x F ^ )o]rf. #7] Xl 2 

&<&°] 3V©lJl, ^3^1 ^^o] 0V<X;e.^, #7l NM1 H^^l^Ei^) ^3 

^l^rfe- 3V<X^. o] ^-f, #7l NM1 B^l^S] XMH^r ^3 A>ol^] ;£<y-*}7}- 

^ K ™ 3Ei, #71 NM1 £i HM^fe e}_£- ^cf. o] ^-f , 

14 ^oj- ( Vth )£. jL^CBody effect)^ ^Sfl ^=7i ^€^f. °1*HH^, 14 

(Body effect)^ ^*fl ^ K ™ )* 0.9VS. 7\^®&. 

<73> #7] 5V^ ^lS7> >y-7l NM1 SL£z H^*!^^ ^eflolc^^l ^-7] ^ 3 1^1=0} 

^S, <#7] XI 3 i^E.£] 2X F ^ - o]cf. ^, ^7] Xl 3 2^J=£] 

2.1V<X c r. ^7} NM1 Si H€*1^7 r ?i , ^-71 PI 5.^ H^fl^l^Ei^l ^ # A>ol z| 7 | 
^<&%\7\ 3.6Vic^ H£S., #7l PI S.^ ^*]^\7\ ^ 9X31, #7] NM2 S.^ H^H 

x^e^ z}- # A>o]cq z^-7l ^<a-xl-7> 3.6VS.4 3.E-S., $-7) NM2 £i H^x^e^ 
^ 51 rf. ^7} NM1 3^ H^xl^E^l- #7] <Q ^ ^oj-sj. ^ 3 

^fl, ^71 PI JE.^ H^Xl^E-ISq- #7] NM2 JE.^ H^BxliE^ zj. t£ a>o]o^ z^-71 
7> 3.6Vl±£f 3|-o>^lcf. ZLEi^LS, #7l PI 2.^ E^]iEl<4 #7l NM2 Ei B^liE]^ ^ 
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< 74 > ^efl^ 7l^<HlA^, sfr 7 ] #Q #<£o] 2V <=>}S}<U ^-f, ^71 NM1 B^^l^Ei o) 7iiolBi4 

j=efl<y a}o]o\ &<S*}7\ 3.6VBi=f a£S, #7l NM1 Si B31*liE]7> ^ n 

e^, 4€- t-el^B S)s.^r ^"71 ^ ^s]£S, ^-71 NM1 £i B 

S^l^Sl XMB^}- =efl<y a>o]^ ^<y-*} 7 } 3.6VBt} ^>^tf. ^SB, ^7} NM1 B 

BY-(30)tt sfli B^l^Ej# i^-^ ^ 

<76> XI i i^ijlJf (200)^ ^7l PI B^^l^Bi aJ- 7 ] ^2 Si B^iE^ g.*t*t ^ & 

cf. ^71 PI 2i B^*liE^ ^"71 XI 3 S2=°l| ^£)<X &Ul, ^-7] NM2 Si B^^1^E|^ 
<#7] PI Si H^MieH tg^S. ^-^M Si^. 

<?7> ^7] PI £i B^liE^ 7flolH^ i± A>o]o] #7l V ™ ^ 

BSB, ^7} PI B^liE^ b]-_2.B ^cf. ^Xl, NM2 £i B^liE^ XH 

B^ ii ^SWb ^7} ^ ^oV( V TH )M ^7] NM2 £i B^iEl^r 

^cf. <ffl-Si B«iEi(N-M0S TRANSISTOR)^ »*W S^-g- 7>*1^ a}J:-& <g§|^o> 
"S-f" B*j^ t^^l i7H4. H&] JELB , #71 <3 ^ A]jr 7 } 5V9l ^-f , 

^-7] XI 3 icSSj ^JJl^ "S->ol» AlSOl^L, ^-7] XI 5 SS^ A] "S-f" B*) £| A] 

sojcf. ^, Aj-7] isfM2 Si B^liE^ A o v 7l Xl 5 SS# #-cf-gr(Pul 1-down) *1 ^ B 
*]-§- 7fX^ *JJl» lHW?m. 

<78> ^ ^Al^Xl n}S. Aj-7] ^ 3 i-co] a] -£7). „ S ^„ o. ^^o] Tj-f , Aj- 

7l PI Si B^^l^Ei7> 51 Jl, Aj-7] M2 H^^l^Ei^ ^-^.B^^. 
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<79> Tq- £i B^^1^b)(P-M0S TRANSISTOR)^ "S.^-" S.^\$] "^>°T* 7^1 

#3L» H^M-b ^, #71 PI £i H^^liElb #7l *)1 5 ir.iE.l- 

(Puii-up)-^]^ "*>^1" 7M^ -ilJil- MHM^ich 

<so> ^ofl^ H>«4 ^ «a ^hh i ^^i«.(2oo)^- ^bh^. 

<81> #2fl3 71^4 £ ig^ofl tcL-g. l-e^aiB <^ sl^^r #7l 3 ^^o] 2 x F ^ 

- F r« o]d_ S) #7] oj^ ^cy-o] 5V o] 7j o. ( a o V 7 ) P1 r^ H^£^1^E^7> ^-^ % ^ 
4. ^H-S, #7] PI Bqfl^l^Ei# ^A]7l7l JflSH, #71 71] 1 #7l PI 5.^ 

H^fl^l^Ei A>o]oil sl-s.>i B^l^iE|(P-M0S TRANSISTOR) 7> &°KE. 

<82> ^1 2 ^^(220)^ #7l P2 2.^ H^^l^E^ ^ #71 NM3 5L2i ^ 

i=K #71 P2 3-£l H^l^E^ #7l ^1 5 }r.EL<>\} °\JL, #7l NM3 H^l^^r 

#7i P2 si b^ui^eh tiis. ^u-^m satf. 

<83> #71 P2 Si H^H^liB^ TflolH^ A>c»lo) ^oj-^> 7 > #71 ^-^ V ™ )£_t\- 3. 

E.S., #71 P2 S.^ HSfl^l^Ei^r H-^gr £t}. tiV^ofl > # 7 j ^3 5^ H^^l^B^ TlMHSq. 
ii. A>ol^ ^ov^ a o v 7 } °-h^ ^oj-( ^ )^.4 ^o.JE.S, #7l NM3 2.^ B^H^liE^ eh 
^35.3., #7l <^ ^lS7> 5V<y ^-f , #71 711 5 ir.JE.2l S-^^r 
7>^1^ #S0l^7, #7l ^1 4 ir.iE.iSl #J^b »*H« ^-g- 7}^ ^J^r}-. ^ , #7l P2 5.^ 
H^fi7l^E^ #7l X| 4 ir.EE# #-^(Pull-Up)^H "sr>°l" S-^-g- 7>*1 fe- #JL» iHH?!^. 

<84> ^. i£^oj q] ^AHlofl 4= #71 Tfl 5 ir.E.2) A]S7> "*}o)» 3-3 7}*) #JL<?] ^ «f , # 
7l P2 2.^ H^fl^l^El7> ^-iLH SlJl, #7l NM3 2^ B^liE^ ^--gr ^4. ^-Ei-E-S., 
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#7l *)1 5 ic2=S] "t\o]» ^3l# A] Jio] ^-f, #7l *ll 4 A]Jr^ 

g.z\& ^IS^lcf. ^, #7l NM3 S-i e^j^i^ e ^ ^-71 ^1 4 #-4^: 

(Pull-down)Al^ "S-f" S^i-g- 7Hb ^IJlI- ^-^^l^lcf . 

<85> ^ofl^ #3)£ u}<2}. ^o], ,g- Q] a^1c|6( nj.^. *f| 2 ^341^(220)^: <?1 ^ B) o] t|. . 

<86> J8.fi tfl, #71 *fl 1 ^^-^-(200)^ *fl 2 i^^^-(220)7> o]l^Eloln S> ,S. yV^^ q} ^ 

<4N ^ 7>^-^-(50)^ *H*M4. 

<88> £ 6b# ^S^, ^ ^AHH #71 *fl 1 211=3 1.3 ~ 1.8V3 

■§r 7Hb ^iJl^lJl, #7l z\} 2 2^ -EL 3 ^iJL^r 2.6 ~ 3.6V3 7Wb ^]Jl°13-. ^, £ 

€ ^ 7>^^-(120)^ #7l ^-^^-i- 2«fl #71 xfl 2 2*12=3 f^l^lc].. 



<89> £ 6c ^ t^3 <g ^AHlofl rcf-^- 3 ^^.9) a]^- £ a] ^ ^JLEolch 

<90> £ 6c* %^*>^ ( ^3 <H ^Aloflofl itj-s. #71 X) 3 ^oj.^ 2 x F ^ - K ™ 

^T, f^3 71^1 Hl«fl, #7l 3 2n2=3 £<$o] T^^cf. 
oi> s, 7^. a. av^o^ o_j ^aHI^] r4=. ^ 7>^^-( 120)3 ^* 3S.2n.olrK 

< 92 > j= 7^- ^oj. 7^-^(120)^ 1 Sil-£i B€*1^e1(N-M0S TRANSISTOR, o}*} 

NM1 2Z^ H^l^E)^ 2 ^!-£i 2= ^1^ (N-M0S TRANSISTOR, o^} NM2 Si 2=^3 

*l^El2}- 1 3-£.i B^^liEl(P-M0S TRANSISTOR, o^ Pi s.^ H^li^e} *}■), 

^1 2 3-3.^ H^^l^EKP-MOS TRANSISTOR, °}?>} P2 22.^ 2=^*1^3- ^-), l 7flaJHfc1 
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(CI), Xl 2 ?m*\^(C2), Xl 3 ?flsfl^Bi(C3) ^ Xl 4 7fl3{|AlBl(C4)« 2.^ ^ SW. #7l 
PI 3.£i S^^l^Ei^ #7] Xl 2 i^afl oiji ) Aj- 7 j S ^ H^l^Elfe ^-7] pi 

S-i ^ #7l Xl 1 iiEofl #7l NM2 H^fl^l^E^ ^7] Xl 1 

^^"^^ j! , ^"71 NM1 S-^ H^^l^B^oil tg^ S &cf. a o v 7 ] p 2 a.^ H^H 

*li£^ ^7} NM2 Si B^^l^E^l olj7 ( Aj- 7 ] ^ ! 7H3zflX|Eiir ^7] PI Ei H 

qfl*l^Ei<4 ^-71 P2 S^^l^E^l %i£5\o) 014. ^-7] XI 2 7fl3fMEi^ % 7 ] NM1 2.^ 

B^^l^E^ ^^#-4 Aj-7) MM2 H^fl^liEi^ TiHS^ofl ^^-£)o^ olcf. A o V 7 ] 3 7 fl 

sfl A] E| ^ Aj-7] NM2 2.^ B^l^E^ i^cfuf #71 NM1 H^H^l^E^ XHH'cHl 

91^-. ^"71 Xl 4 7flsflX|E-^ ^7l PI 3.^ B^^l^E^ Aj-71 p 2 2.^ H^fi^liE^l 7\ 7 ] 

^^S. $14. X] 2 ^lJL(T2)^r X] 1 #^(T1) ^IJl^ 180°^ 7}^14. 

HE^S, #7l XI 1 ^1^7]- "<5H" 7 ]-Xl^ ^Jro]^, ^7] Xl 2 ^IJL^ 

-f" 7>^1^ Al^ 7 > s^. 

<93> Aj-7] X| 1 #^ A]J:7> "S-f" 7>X]^ Al^oflAi »^>ol» 7].^ i=. AlJrJ- wj-^ ^ 

4^ 7r^^>7>. o] TjJj^ Aj-7] XI 2 #^ ^UL^r "S>o]» 5.3) 7>^ ^ ^IJL^H 

^ 7}Xb ^7l ^-Eflofl, xl 6 i^E.(N6B}- f-)4 Xl 7 i^E.(c>l*} N7°l ^&)^r 

5. f^£H ^>7l XI 1 ^1Jl7> "3.^-" S^-g: 7>^1^ ^oflAi -^>o]» S.^-g- 

^IJlS w>^^, ^-71 NM1 H^liE^ Q-±2- SlJl, ^J-7] NM2 JE.i H^liEi 

^ ^-£r , #7l PI 2i H^B^l^E^ S)u}, #7l P2 2.>i H^^^E^ ^-.2.5. 

€^f. °1 ^-f, A J"7l Xl 1 W:^ *\3L7} "^.-f" S.^]^- 7}*]±r ^IJL^l^ "*>ol" i^-jf 7> 
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^JIS #?1 *fl 6 SJEL£| 2x ^r, 8 SJ=(ol^}. 

N8^l5]- ^«y-ol »0"^l^i " K ^"S ^V-E-S, #71 *H 2 7flsflA]E^ 2 x 

S ol TjJj^ ^-7] pi Hi£*l^£i7> €"^r ^lH^, 2X 7>^^ 

#7] *fl 6 SJE121 &-#o) #7l *]1 4 7flsllAlE-H ^al, #7l NM2 Si B^li^ 

7> €~£r S\B.S., #7] 7 V DD # o.^ ^ 

<94> # 7 ] ^ ! A]517> "*>o]" S^^- 7}7]^ Alsoll *\ #JlS. WHl^ 

^-f , #71 NM1 Si B^liE^ H-^r 51 Jl, #7) NM2 Si H^iE-^ ig-SH. ^ , # 
7l PI Si E^flxliEi^ 51 ZL, #7l P2 £i B^liE^ Hl--^ si 4. ZLSl;e.S, ol 

^-f, #7l ^1 7 SS°] 2X F ^ 7} $\JL, #7l ^ 6 SS£} ^°^°r F m 7> 

#7l P2 Si H^2^1iEi7> ^-^ S12.S, 2X 7>*1 ^ #7l 7 SS<^ 

°] #71 4 ^^eHI ^^^rf. 
<95> <^oflA| #B}£. t,).^ ^ol, Aj-71 *fl 1 #^ #51°] ^.3]J21- ^T^l^ol, # 7 ] ^1 2 SS<i] 

<96> #71 *fl 1 7fl3flAlEl^ Efl^l^* #*1 *M #7l Efl *1 ^ ^ # 7 1 PI Si H3MiBl ^ 

#7l P2 Si H^^liEi^l *l^-7} ^ #71 PI Si H3]*liEi ^ #7l P2 Si 

^liE^7> 3X)-32l£l^ ^## £M*Vt}. 
<97> S 8^ ^^1 4^-31*1- 4^ ^aHHI ttfs- SAltV 

°14. 

<98> £ 8* , #B^H ^ 3\sL^ ^#^(600) 31 *W620)» ^ ^4. 
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<99>^ *>7j-«-(600)^ A] 1 hcELS) Aljrl- f^A]^ #<$2] t])^ 2*\\ ^A] 7} Jl , 

*H 3 ±^2) Ajsl- ^M^t}. ^Al<^Hl ^"71 ^ 

1.3V ~1.8V°14. 

<100> 1^(620)^ #7] A] 1 Aljrl- oj-g-s:].^ Aj- 7 | ^ 3 ^-co) Aljr^. ^ ^ a] ^ #7) ^ 

n ^ ^<a-^ ^1 4 ^.=^1 ^1^1- ^-^Ai^icf. 

<101> 51 9^r W>HJ-3l^V <£ AJaHH ttf^ 2]^S] ^3]-^ £Al*V ^ £ ol 

<102> £ 9^- %2i7s}^ , #7l A) 2 lnJE.2] ^ ^*ti ^7] A 3 ±IL9) X\s.y\ ^^^4 

(S100). -^Al^cHl 14^. a o v 7 i ^ 2 2x **z> 014. a o v 7 ] ^ 3 

(S200), #71 NM2 5.^ H^fi^l^E^ ^ji, #71 P1 £ a H^l^E^ ^-^.^^cf 

(S300). Aj-7] P2 S.^ E^^liEi?} Ei-^r Aj- 7 | ^3 s.^ H^^l^E^l- ^d-^. 

— ^cf(S400). ZLfi ^, Aj-7l 4 ic— ^| A]jr 7 }- ^-^^cf(S700). ^-71 A] 3 
A>7l NM2 S^^l^Ei^l A>o]^ &<&x}7\ ^ *1°H K ™ ^t)- ^ O.^ (S200) , 

A o>7l pi 3.+ H^^l^Hi^ ^2 Si m^^l^B^ = £ t}(S500). 31^ 

^H, NM3 H^l^E^V H-gr SlJi, Aj-7] P2 ^^}^B]7} U-iH ^4 

(S600). ZL^ ^, ^7] 4 i-co] a] ^7]- ^^^t4(S700). 

<103> Aj-7]^ M. H].^^ ^Al^j^ c^lAl^ ^*fl 7 flAl^ ^ o]j7 , ^ ^ ofl ufl 

#3 Xl^-I: 7>^1^ ^<y^>^ ^ A>Aj-4 1^01 oj^^ ^.oj:^ «. 7>7> 7> 
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^ °1 &i ^ ^ , £^ ^ ^7>^ ^7)^ J**] ^^ofl ^.o>o> iQ- 

<i04> oi4HU1 w><4 ^o], ^ofl cq*v ^ 2V u^-o. ^ ^oj. 

# 4.5V ^ og^ ^j-g- .g-ol^- ^ ol^ olcf. 

<105> c^-g^, ^ Mj-t^j 14^- 2]^^ #Q Oj-g-^ 01^ £<g^ _g. 

<106> £ ^- f ^ M}-^ a|.s <3 ^ S]S^r ^ *i 0 *Mr o]-g-^ <y ^ *}oj-°- _g_o] 
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1] 

#7] *n 2 ^=^1 °i-g-«H ^Ai^iui, ^7i ssj-^ 

7>*lfe *fl 4 lHH7lfe 7>^«- SL^-JL SItt 

2] 

^ l &<>H, 

[3^* 3] 

*fl 2 %H1 9X^*), 

^7} 7}^±r, 
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^7] A] 1 icJ=£] *\3L*\] ^ #7] <£<£*}7}±± <£<$^; ^ 

s&7] A 1 *\3L*\) Xt\E\ ^7} 3^ *>#Jf-& i^*}jL & 

^ ^SLsL f>\±= ^] ejB <^ 

4] 

*ll 2 %H1 5^1, 
5] 

^y) 7}^^, 

^7} *fl 1 Ajjr^ Aj- 7l ^ 3 i-co^ ol-g-^>c^ Aj- 7 | Tfl 3 i^E.^ S.*\3± 

*YX$$) 7}7.}^ ^1 5 i^L£>l Ajif ^^l?l^r ^1 1 ^H^f ! ^ 

^-71 afl 1 b=.EL°] A]jr<q_ ^7} *fl 5 i^E.^ #7l 5 t£L^ Aljro] s^s). 

^71tt 2 i^H^f* Ifjfil 5£^r 3# ^ l-a^H ^ $3-. 

6] 

#7] ^1 1 A^l-tL^; 
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[$^& 7] 

all 5 *<H1 &°H, 

#71 *ll 2 ifl^JHr, 
#7l 5 ii^S] Al^oil tc)-e}- ^^J-^r A 3 i^^l; ^ 

<^ SIS. 
8] 

7 %H1 

#7l 3 ^*l^r, #71 ^ 5 91^ I7flsl 3)-J2.i H^^l^E-KP-MOS 

TRANSISTOR)!- 5E*J-S>JI ^ ^3 -gr f^AS ^ °d ^ 

9] 

*ll 7 5a°H, 

#71 *j| 4 ^^1^, #7l afl 3 i^*H "3^5. ^£l°1 I7fl2l ofl-S.^ H^l^Ei 

(N-MOS TRANSISTOR)!- 3^ ^ 3} 3.. 

10] 
*H 6 *<H1 

#7l ^1 1 ^*l^r, #7] 3 icS.^ I7fl5] 31-2.^ H^^l^BKP-MOS 

TRANSISTOR)!- ^r^SLS. <5Rr 33. 
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[^^* HI 

*ll 6 Si<H^i, 

#71 ^1 2 ^*l*r, #7l all 1 ifl^H »81S. SUtt I7fl ^ ofl-2L^ H^^liBl 

(N-MOS TRANSISTOR)-!- If^JI $X±r -^ilS <9 ^ 

[^^8- 12] 

^ 2 ^-ofl sa°i-H. 

#7] 7>^^, 
#71 2 l^E=°fl Si^r 1 sq-S.^ B^^l^Bl(P-M0S TRANSISTOR); 

^7} 1 ^-S-^ H^1^(P-M0S TRANSISTOR) £ #7l *|| 1 2t£.cfl SU^r all 1 

9S-£i (N-MOS TRANSISTOR) ; 

^"71 *fl l ^^ofl SlJl, #7l ^ 1 «3-S.i H^l^Ei (N-MOS TRANSISTOR) 

SI^ *fl 2 <a-S-^ H^^l^B] (N-MOS TRANSISTOR); 

A oM *fl 2 B^l^&l (N-MOS TRANSISTOR W 9X^r *\) 2 *\-3.^ H^l^Ei 

(P-M0S TRANSISTOR); 

#7l *fl 1 B.^^l^E-1 (N-MOS TRANSISTOR)^ #7] 2 ^-£i H^*] ^B] (P-MOS 

TRANSISTOR)^ SU^r *fl 1 71^^; 

#7] 1 <?fl-a^ H 3^1^ (N-MOS TRANSISTOR)^ #71 *fl 2 <?fl-£.^ 

H^E^l^El (N-MOS TRANSISTOR)^ TlHH^l 9l^r 4 2 ^X\^; 

#71 2 <&-5L£l H 35*1 iEl (N-MOS TRANSISTOR)^! ii^4 A oM >fl 1. «?fl-2.i H^*liEl 
(N-MOS TRANSISTOR)^ 7flolB<=Hl ^4 3?fl^El; 
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^7) Xl 1 x)-3-+ H^fl^l^EKP-MOS TRANSISTOR)^ #7] Xl 2 ^-S^ H^l^E] (P-MOS 
TRANSISTOR)^ zJ-71 Xl 4 7fl*IWEl# i^>Jl ^JlS. 

[^^J- 13] 

Xl 1 %H1 

14] 

Xl 13%H1 5a°H, 

#71 ill ^-71 XI 2 IcJE.^ ^7l XI 3 ic-ELoll ^3°! l7fl^ ofl-£i sqfl 

*]^e1(N-M0S TRANSISTOR)!- 3E.#*Ka S^Itt l^^S. l-e^H ^ 

15] 

XI 2 i^Eis} ^1^1- 1HM7H, A oM XI l ^jelsI xi^H=r 

^iL^ i^^Hl *1]^>^ $.<Q^ 7}Xb ^IJ:^ A o v 7 ] ^ 2 ^.els} ^1 

JL# <X-§"*H ^-71 ^ ^ ^l^-i- ^"71 ^ ^Htf ^<a-nV3. uj-o. ^oj-o.^ ^ 

2]-Al7lZ7, ^7} ^ ^-g- 7>^1^ XI 3 i^=3 ^*1 ii SlS^-; ^ 

^■71 XI 1 ic-EL^l ^JL<4 Aj- 7 | XI 3 icJEL£] ^1^1- o]-g-^><X <$ 7 ] ^JliLtf x}<y-o| 

°1 ^ 7>*l^r XI 4 t£2] AlS* 71^ oja 7 >^^-l- S^>i ^ 
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16] 

*)1 15 ^1 91°]*), 

[^^J- 17] 
^1 15 %H1 

#7l S3 3 ^^o] 4.5V ^oj-ojji, #71 ^ #<&o] 2V £^o S ^ 

18] 

*H 15 *<H1 
19] 

*H 18 %H1 Si^H, 

#7] a« 4 ^«y-ol 2V ol§>o] ^ ^lo s ^ l-e^B <^ 3]S. 



20] 
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^2}-Al7l^ , #7l igsHel ol^ ^oj-g. 7 >^1^ 3 icS.^ AlJl* ill S) 

^-71 3 Aljrofl -§-<^<i>M ^ 5 -£L# #-^/^^l^ ^71 *(| 3 jsL*]^ «V 

tfl^ #71 5 ^Jr* IHW^ 1 i^-f ; ^ 

A o V 7l 5 i^=<2} AlJrofl -g-^-^C^ X) 4 t£| #-<3/4£^ A o V 7l *fl 5 5.= ^ *\3L°\ £_ 
34 tiVc}]^ 7}-*H, 2V °1*M ^og.^. 7^- Aj- 7 j ^ 4 ^co) a]^^ IHH^ 

21] 

2V ^og-^ 71.^^ ^ ! ^elsI ^"71 ^ 2tifl # 

4 ^ ^-g; 7^H, *^5^ ^ 4 ^ v ^Al7)b 5£^*>J1 & 
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22] 

*fl 21 * 0 H1 &<>H, 

#7l 4.5V olA o Vo]jii > a o v 7 ] ^ 4 ^^o) ^oj-^- 2V ^H^, # 7 ] ^ B^l^ 

t\y} ^-S^ H^^l^Ei(N-M0S TRANSISTOR)^ 53 -g- ?^$°-S, ^ ^ 

23] 

1 ^2] A]^t ol-g.^ ^1^4 ^ ^ o 0-ar 7H^ ^] 2 ^^A] 

?l^r #31; 

#7l 2fl 1 ^JE.*} Als* *ll^Kr ^^1; 
#71 3 A]^ ^ ! ^-co} A]^^- ol^-§>oi #7l <^ ^1^4 ^ *i<y-# 

[^*J- 24] 

23 %H] &<H>H, 

*W #71 ^<y-5l a7l# 2*11 <5^1?l^r ^}Mr i^-§>Jl $X±r ^-g- ^^<LS- 

[$^* 25] 

23 *cM 5^*1, 
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. ^7) Xl 4 ±^3] MHH ^ ^1^, 

^-7] Xl 1 i^£L^ AlJlS}- >^7l Xl 3 ^JM- ^l-g-sH ^"71 Xl 3 Aljro} S.*}^ 

aVcflo^ 5.3]^- Xl 5 2nI=S] 71^ cjTll; ^ 

#tfl^ 7}^, #7] ^ ^Ht}- ^ XI 4 i^Lii) A]Jr^. ^ 

26] 

XI 25 5&°H, 

-SM XI 5 icJ=^ ^ a] ^Xl^r, X] 3 i^E=£] ^1^1 ^s} i^%i*>^ ^:X1 

[^T 1 * 27] 

XI 25 5^1, 

^-71 XI 4 iniE.«l a] 5:-. ^^a]71^ #Xl^r, #7} XI 5 ic^s] Al^ofl n}-e| ^^l^ ^ 
28] 

A oM ^<y*l ^l^-i- 7>^l^ xi 2 ^j=^ ^JM- t^A]7l^ ^xi; 
^•71 XI 1 ±~s>) <0^# Xl^sRr ^:X1; 
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#<y-J±£f 5L*d a M *fl^Rr ^ °J ^ ^ 2 ^JE.<^ 

#71 S3 3 7>^^ ^1 3 i^=s] ^lJi«- IHH?)^ ^1; ^ 

#7l 1 ^E.£] Al^Sf #7l 3 ^-EL<5] ^liL* o)^}c^ a o V 7 ] ole} ^<y-£) %M 

[3^1* 29] 

28 -%H1 SU^H, 

30] 

*ll 28 %H1 &<>H , 

#7l ^<y-o] 4.5V o]^^ ^oj-ojjn, a o v 7 ] ^<y-ol 2V °)f>\9l ^J* * 

31] 

28 %H1 , 

#71 1 i^^Sj Ajjrsq. Aj- 7 1 ^ 3 Ajjr-i. -g-^H Aj- 7 ] ^ 3 ^.tro} o]^i=J 
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4>7] <?]tH^^ Xl 3 ±EL$] Aljr* 7floltH^A] 7lb X#*>ul ^-gr ^3-2.3. <5>b 

32] 

Xl 31 %H1 &<>^ f 

^-71 XI 4 ^=2} A]J;t ^^A] ?lb #7)1^, <#7] 4 4 tJEL^ ^oj-ol 2V ol^>o] ^ S.^ 



*}b ^ "J" 



Si 



33] 

A oM ^<y-£ #<3-g- 7Mb xl 2 i^=<2] #Jl1- #X1; 
^-71 xl l ±elo] xl^l-b #xi; 

#71 ^ ^«3-4 A]i t oj-g-^H ^-71 ^ ^<y-icf ji^<a-# 7M^ # 

#X1; 

^7] ^5}-^ <3 3 €«3-# 7Mb X] 3 IHM^ ^:X1; 

#7l XI 3 i^E.<X ^1^X1 -§-#3^ XI 5 #-^/iX-^Al^ ^71 XI 3 ^ 

cflx i?-^-g- 7Mib #71 x] 5 i^EL<X $tqx\ 7l b ^:X1; ^ 

#71 XI 5 icJEL^ a]sX1 f XI 4 iiJ=« #-^/^Al^ ^1-71 XI 5 <±3L2] S. 

ti>xi^ 7HBj, 2V °1*M ^<?M- 7Mib #7i xl 4 ^^51 Aijii- ^^^l7lb # 

31» ^b ^ *>b . 
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34] 

till #31; 

^-71 ^1 1 ±^2] A]if oj-g-^^ ^1 3 i-co^ a]Jt^ tH^Aj^JL, ol^ A] Jr 

iL4 ^ efl^^l 7^H, tH^^ 4 i^ELS] a)jt^. t^Al-7l^ #3)1- i^>Jl 

35] 

*11 34 %H1 

A o v 7l <^ 4.5V a> 7 ] 4 t co] ^oj-o. 2V ol^>o] ^ m 

[3^8" 36] 

34 %H1 $a<>H, 

^7) ^1 3 i^E.S] Aljr-i. o]U]^Al7l^ #7jl; ^ 

^-71 ^tH^s} 3 1*1=3] A) JrS ^ojtt^Al?!^ c^-g. ^o. ^,o s ^ 

45-37 



102C 



20030032387 



#^ ^^>: 2003/11/27 



[5L 1] 



7TJ 




i _ n 









OP _ 


to) 

" IT 




N2< 



I 1 









• * 


< 


TOT 

SB 

















[S. 2] 



50 



200 



N3 



Nl^ US. 

220 







A2 




— • — 

N5 





N4 



45-38 



# 

102C 



0030032387 



^ ^^>: 2003/11/27 



[51 3] 



Nl 



120 



300 

Z 



320 

Z 



N2 



[51 4] 



N3 



200 



400 

Z 



420 
Z 



A2 



N5 



45-39 



JT720030032387 



■3 ^^>: 2003/11/27 



5] 



N5 



220 



500 



*l|3 



520 



N4 



45-40 



TU20 



0030032387 



^ <y*>: 2003/11/27 



[£. 6a] 




45-41 



ID20 



20030032387 <y*>: 2003/11/27 



6b] 




0 0.20 0.40 0.60 0.80 



45-42 



:0030032387 



H*}: 2003/11/27 



7] 

2? 



3 



■c 




90 



H° — li- 



rs 8] 



Vdd 
(1.3-1.8V) 



Nl 



600 



N3 



620 



N4 



45-43 



KJ20030032387 



% QA- 2003/11/27 



[£. 9] 




N2 i$d\<$ 
N33 



S100 



<4) 



S200 



N3^ 
€^ NM2 5L£l 



PI 2.^; 






P2 SL^ S. 
NM3 JE.^i M 


*13 



S300 



S400 



PI H^W^n- 






NM32i m 
P2 5L^ 





-tlJ: tMS 



S700 



S500 



S600 



45-44 



1020030032387 



^ 2003/11/27 



[5. 10] 



0 



, to 



A 



sS 



23 



i 



23 



6 ^ 



45-45 



